Abstract. We performed an observational study of the relation between the interstellar magnetic field alignment and star formation in twenty (20) sky regions containing Bok Globules. The presence of young stellar objects in the globules is verified by a search of infrared sources with spectral energy distribution compatible with a pre main-sequence star. The interstellar magnetic field direction is mapped using optical polarimetry. These maps are used to estimate the dispersion of the interstellar magnetic field direction in each region from a Gaussian fit, σB. In addition to the Gaussian dispersion, we propose a new parameter, η, to measure the magnetic field alignment that does not rely on any function fitting. Statistical tests show that the dispersion of the magnetic field direction is different in star forming globules relative to quiescent globules. Specifically, the less organised magnetic fields occur in regions having young stellar objects.
Introduction
The star formation results from the interplay between physical ingredients as the gravitational field, gas pressure, magnetic fields, and turbulence (e.g., Crutcher 2012) . In particular, the importance of magnetic fields and turbulence is still an open issue. Other unanswered question is the origin of the interstellar turbulence.
There are some indicatives that star forming regions have less organised magnetic fields than quiescent regions. Pereyra (2000) studied the magnetic field direction along Musca Dark Cloud and found that there is an increase of the dispersion of the magnetic field direction (DMFD) near a young stellar object. The same happens in Pipe Nebula (Alves, Franco, & Girart 2008; Franco, Alves, & Girart 2010) : the B59 region has the largest DMFD in this dark cloud. Additionally, the DMFD in the interstellar medium near Herbig-Haro objects is qualitatively consistent with that of the B59 region (Targon et al. 2011) .
Bok Globules are among the simplest interstellar regions. Hence they are appropriate to study the role of different physical aspects on the star formation. Do the Bok Globule properties differ as a function of the presence of star formation? To help to answer this question, we performed an observational project to verify whether the magnetic field organisation differs as a function of the presence of star formation in a sample of Bok Globules. We used optical polarisation to map the magnetic field direction. This study is partially presented in Magalhães (2012) . 
The Bok Globules sample and their association with star formation
The Bok Globules sample used in this study is the same presented in Racca, Vilas-Boas, & de la Reza (2009) (see Tab. 1). These globules are not associated with bright nebulae or molecular complexes.
Racca et al. (2009) classified 10 globules as having star formation by the presence of an associated IRAS source. In the present study, we revise this classification based on new infrared surveys. Data from WISE (Wright et al. 2010 ), 2MASS (Skrutskie et al. 2006) , AKARI (Murakami et al. 2007) , and GLIMPSE (Benjamin et al. 2003; Churchwell et al. 2009 ) were used to obtain the spectral energy distribution (SED) for the identified sources. These SEDs were fitted using Robitaille et al. (2006 Robitaille et al. ( , 2007 's models to check if they are consistent with young stellar objects or reddened foreground/background objects. Table 1 presents the resulting classification.
Optical polarimetry and the alignment of the magnetic field
The interstellar magnetic field was mapped using optical polarimetry. The data were collected at the 0.6m telescope of the Observatório do Pico dos Dias †. We used a CCD polarimeter (Magalhães et al. 1996) and an I C filter. This instrumental configuration provides polarimetry of point sources in a field-of-view of 11 x 11 arcmin 2 (e.g., Fig. 1 .left). Usually the alignment degree of the interstellar magnetic field direction is quantified by the Gaussian dispersion of the polarisation angle, σ B (e.g., Fig. 1.right) . However, a Gaussian fit is not always possible. An example is the BHR 059 field (Fig. 2) . To let a quantitative analysis for all fields, we propose a new estimator of the magnetic field alignment, η:
where P is the vectorial average of the polarisation vectors and |P | is the arithmetic average of the polarisation module of the field stars. If all objects have the same polarisation † Managed by Laboratório Nacional de Astrofísica/Brazil. angle, η = 1; if the polarisation angles are randomly distributed, η tends to zero. Table 1 presents η and σ B for the observed fields. We could not estimate σ B for BHR 059 and other fields presenting a non Gaussian distribution of polarisation vectors. Figure 3 shows graphically η and σ B for our sample. The magnetic field organization decreases from the left upper region to the right lower corner. Organised magnetic fields are found in regions with or without star formation. However, the less organised fields are only found for regions presenting star formation.
Magnetic fields around Bok Globules

Results and discussion
Using the Kolmogorov-Smirnov test, we found that the probability that the globules with star formation have the same η (σ B ) distribution of quiescent globules is 8% (68%).
These results suggest that the alignment of the interstellar magnetic field is different in regions with star formation compared with quiescent regions, and less organised fields are found in star forming regions. A possible interpretation is that the star formation injects kinetic energy in the interstellar medium, increasing the turbulence and disorganising the magnetic field; the organisation of the magnetic field lines is related to the gas turbulence according to Chandrasekhar & Fermi (1953) , considering energy equipartition. Another possibility is that the star formation is favoured in more turbulent regions. 
